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CONCLUSIONS
The general conclusions which may be drawn from this work 
are that Soilvita cannot be considered of any practical value. 
It does not contain any large numbers of efficient ammonifying, 
nitr fying or nitrogen-fixing bacteria and has no stimulative 
effect on the processes occasioned by these organisms in a 
normal Iowa soil. It showed no beneficial effect on corn, soy­
beans, wheat, oats, potatoes or tomatoes and only a very slight 
effect on barley, radishes and peas in greenhouse tests. Corn 
yields’ and soybean yields in field tests in two seasons were not 
affected by the use of Soilvita.
Farmers who are interested in the use of this or any other 
culture for the inoculation of non-legumes are urged tô con­
sult the Soils Section of the Iowa Agricultural Experiment Sta­
tion before purchasing. The results of experiments on such 
cultures are always available, if the preparations have been on 
the market for a sufficient length of time. If there is no proof 
of the value or lack of value of the materials, carefully con­
trolled tests on small areas should be carried out on the farm 
before there is any extensive use of the cultures.
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The Inoculation of Non-Legumes
By L. W. Erdman and P. E. Brown
The discovery of the importance of the inoculation of legume 
crops, such as clovers and alfalfa, some 40 years ago, in order 
to secure larger crops and increase the fertility of the soil, has 
led to many attempts to devise a culture which would bring 
about similar beneficial effects on non-legumes.
The first commercial culture, known as Alinit, appeared in 
1895. It was supposed to increase the nitrogen content of the 
soil thru the introduction of free-living nitrogen fixing organ­
isms and thus supply nitrogen for the better growth of all crops. 
It failed. Other cultures, appearing from time to time, hjave 
been claimed to introduce, not only these nitrogen-fixing organ­
isms into the soil but also to supply all kinds of desirable-micro­
organisms to stimulate the production of all available plant 
food constituents. Occasionally preparations have been put on 
the market, for use with individual non-legumes, such as the 
grain crops, presumably with the idea that if special cultures 
were needed for the various legumes, as has seemed to be the 
case generally, there should also be special' cultures for non­
legumes. Most of the cultures, however, have been designed to 
benefit all crops.
It is unnecessary to list here all the preparations which have 
been put on the market at different times. Most of them have 
been very short-lived, as the results claimed from their use have 
not materialized in practice. Very few have been offered for sale 
in Iowa, and those few have usually disappeared from the mar­
ket even before the results from one season’s tests could be 
secured and published. Many tests of cultures have been made, 
however, from time to time, in order that farmers might be ad­
vised of their value or possible value under field conditions. 
None of the cultures tested has been found to have any impor­
tant beneficial influence on crop yields.
There is always the possibility that some time a valuable dis­
covery may be made and a preparation may be devised  ^which 
will aid crop growth and increase the fertility of the soil. Be­
cause of this fact and to be of service to Iowa farmers by advis­
ing them to avoid investment in unprofitable commercial soil 
inoculants, all-crop inoculants, or other cultures for non- 
legumes, the Soils Section continually tests such materials and 
determines their field value under Iowa conditions.
Recently a culture known as Soilvita appeared on the market, 
and, following the usual custom, rather extensive tests were 
made of its value. The production of this culture is being con-
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tinned and it seems desirable, therefore, to publish the results 
which have been secured.
Soilvita (soil life) is culture for the inoculation of various 
crops. It was put on the market originally by the Soilvita Dis­
tributing Company of Fargo, North Dakota. It is being manu­
factured now in Minneapolis by the newly-formed Soilvita Com- 
pany^It is claimed that this culture ‘ ‘ grows better and larger 
crops of all grains, vegetables, beautiful lawns and luxuriant 
flowers. ,f> In the literature which has been distributed there is 
a discussion of all the desirable microorganisms in soils and the 
implication, at least, is that the preparation contains all these 
organisms except the legume bacteria. There is a recent state­
ment to the effect that the culture consists of a newly-discov 
ered organism which is allowed to multiply under the proper 
conditions and presumably is responsible for the beneficial ef- 
fe®|s. The claim is made that “ to obtain the other essential 
batteria (other than for legumes) in cultures which act on the 
elements of the soil to set them free from their various combin­
ation ,^ converting them into plant food, is the achievement at­
tained in Soilvita. ’ ’
It is “ put up in liquid form, thus making it adaptable for 
commercial distribution. Ready at any time for use on any part 
of the farm or garden. Easily applied and at a cost low enough 
to be of real benefit to the grower.”
Many testimonials from farmers and others in Canada, Illi­
nois, North Dakota, Montana, Minnesota and Kansas are pub­
lished by the company, all reporting large effects from the use 
of Soilvita.*
In order to determine the value of the material under Iowa 
conditions, tests were begun in the spring of 1927 in the labora­
tory, greenhouse and field and continued in the field in 1928. 
The results of the experiments are reported here.
Bacteriological Studies
To determine the presence and activity of some of^the es­
sential soil organisms, tests were made of the ammonifying 
power, the nitrifying power, the nitrogen-fixing power and the 
total numbers of microorganisms in Soilvita. Thè results of 
these tests will be presented and discussed briefly.
AMIMONIFICATION IN PEPTONE SOLUTIONS
A 1 percent peptone solution was made up with tap water, 
and 100 cc. portions were sterilized in 500 cc. Erlenmeyer 
flasks. Three flasks were inoculated with 5 cc. of Soilvita;
* Since this culture was tested and the results prepared for publication, a report of 
tests made hy the University of Minnesota has been received. See Pamphlet No. 4 
o f the Extension Division of the University of Minnesota. “ Trials of Soilvita,”  by P. 
R. McMiller, G. H. Nesom and R. M. Pinckney.
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TABLE I.— COMPARATIVE EFFECT OF CARRINGTON LOAM AND SOILvITA 
ON THE AMMONIFICATION OF PEPTONE IN SOLUTION.
Lab.
No. Treatment
Nitrogen
mgs.
Average
Nitrogen
mgs. Remarks
1 Soilvita 5 cc. 87.9 •
.
Incubated 4 days
2 Soilvita 5 cc. 82.8 85.9
3 Soilvita 5 cc. 86.9
4 Carrington loam 5 gms. 85.3 Incubated 4 days
5 Carrington loam 5 gms. 84.4 85.0
6 Carrington loam 5 gms. 85.4
7 Soilvita 5 cc. -J- Carrington
loam 5 gms. 96.9 Incubated 4 days
8 Soilvita 5 cc. +  Carrington
loam 5 gms. 97.1 96.6
9 Soilvita 5 cc. +  Carrington
loam 5 gms. 96.0
three were inoculated with 5 gms. of Carrington loam; and 
three received 5 cc. of Soilvita and 5 gms. of Carrington lo|m. 
These cultures were incubated at room temperature for 4 days. 
Ammonia was then determined by distillation with magnesium 
oxide into standard acid. The results of this study are given 
in Table I.
The average amount of ammonia nitrogen produced in the 
three cultures treated with 5 cc. of Soilvita was almost identical 
with that produced in the cultures inoculated with 5 gms. of 
Carrington loam. Where the peptone solution was inoculated 
with both Soilvita and Carrington loam, the amount of ammonia 
formed was greater by about 11 mgs. This might be expected 
as greater numbers of ammonifying organisms were added in 
these cultures and consequently more ammonia was produced in 
the same period of time. The increase, however, was relatively 
small and shows very little effect from the Soilvita on the am­
monifying power of the soil.
AMMONIFICATION IN SOIL
For this study nine 116.2 gram portions of fresh Carrington 
loam (this amount being equivalent to 100 gms. of moisture- 
free soil) were weighed into tumblers and treated as follows : 
Three were used as checks, the only treatment being the addi­
tion of sterile water to bring the soil up to the optimum jnois- 
ture content ; three received 1 gm. of dried blood ; and to the 
remaining three were added 1 gm. of dried blood and 5 cc. of 
Soilvita. After adjusting the moisture in the soils to' the 
optimum, the tumblers were incubated at room temperature for 
one week. Ammonia was determined in these cultures by ex­
traction with a 10 percent NaCl solution, and distillation with 
MgO, The results are , shown in Table II.
Only a very small amount of ammonia was produced in those 
Cultures which were used as checks. The average amount of
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TABLE II.— COMPARATIVE EFFECT OF CARRINGTON LOAM AND SOILVITA 
ON THE AMMONIFICATION OF DRIED BLOOD IN SOIL.
Lab.
No.
—— — — ------------------- ;— :---------- --
Treatment
Mgs. Nitrogen 
in 100
grams dry soil
Average
Nitrogen
mgs.
1 Carrington loam 100 gms. check 0.92 Carrington loam 100 gms. check 0.7 1.53 Carrington loam 100 gms. check 2.94 Carrington loam 100 gms. +  1 gm. dried blood 30.95 Carrington loam 100 gms. +  1 gm. dried blood 29.9 SO 4.6 .Carrington loam 10Q. gms. +  1 gm. dried blood 30.47 "Carrington loam 100 gms. +  1 gm. dried blood
+  5 cc. Soilvita 30.88 Carrington loam 100 gms., +  1 gm. dried blood
+  5 cc. Soilvita 30.89 1 Carrington loam 100 gms. +  1 gm. dried blood
• 4- 5 cc. Soilvita 30.6
ammonia formed in the soil cultures receiving dried blood alone 
approximately equal to that produced in the cultures re­
ceiving both dried blood and Soilvita. This study shows quite 
definitely that Soilvita does not increase the ammonification 
on Carrington loam. There certainly was no large 
addition of vigorous ammonifying organisms when the culture 
was added to the soil.
The results of the studies of ammonification in both the pep­
tone solution and in soil, therefore, agree exceptionally well in 
proving that while Soilvita contains some ammonifying organ­
isms it does not have a large content of vigorous forms and the 
addition does not increase the ammonifying power of a normal 
soil.
NITRIFICATION
In order to study the effect of Soilvita on nitrification and 
hence to secure data on the number and efficiency of the nitri-'- 
fying organisms present in the material the following test was 
parried out.
Eighteen portions of 116.2 gms. of fresh Carrington loam 
(this amount being equivalent to 100 gms. of moisture-free soil) 
were- weighed into glass tumblers. Treatments were made in 
triplicate as follows :
1+3-—Check (nothing added)
4,5,6— 30 mgs. N  as (N H 4)2S 0 4
7,8,9— 30 mgs. N  as (N H 4) 2S 04' +  210 mgs.' CaCO.
10,11,12— Soilvita 5 cc. -
13,14,15— Soilvita 5 cc. +  30 mgs. N  as (N H 4) 2S 0 4
16,17,18— Soilvita 5 cc. +  30 mgs. N  as (N H 4)2S 04 +  210 mgs. CaC03
. The moisture content in the soils was adjusted to the op­
timum and the soils were incubated at room temperature for 
four weeks. Nitrates were then determined by the phenol- 
disulphonic acid method. The results are shown in Table III.
An average of 2.68 mgs. of nitrate nitrogen was present in 
the check soils after incubating 4 weeks. Soilvita had prac-
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tically no effect in nitrifying the soils’ own nitrogen as only 
3.31 mgs. of nitrogen were produced in the soils treated with 
Soilvita. If the one high determination of 4.10 mgs. with the 
Soilvita treatment and the one low determination of 2.16 mgs. 
of nitrogen for the check soil are omitted from the averages, 
the amount of nitrate nitrogen formed would be the same for 
the check and Soilvita treatment.
When the nitrifying power was tested by adding ammonium 
sulfate to the soil an average of 7.13 mgs. of nitrate nitrogen 
was formed and when Soilvita was added with the ammonium 
sulfate, the amount of nitrate found was 7.58 mgs. Here the 
differences among the triplicate tests were greater than between 
the different treatments, and hence the small gain noted fov the 
Soilvita treatment must be considered insignificant.
The results obtained when ammonium sulfate and calcium 
carbonate were used compared with those secured with the am­
monium sulfate, calcium carbonate and Soilvita prove quite 
conclusively that Soilvita had no effect on the transformation 
of ammonia into nitrates.
The data obtained in these studies on nitrification, which have 
included the treatment of Carrington loam with Soilvita alone, 
with ammonium sulfate, and .with ammonium sulfate and cal­
cium carbonate, show quite definitely that the material does not 
contain any large supply of nitrifying organisms, if any, and 
certainly no efficient forms. Its use did not have any effect on 
the nitrifying power of a normal soil.
TABLE III.— COMPARATIVE EFFECT OF CARRINGTON LOAM AND SOILVITA 
ON NITRIFICATION.
Lab.
No. Treatment
Mgs. N. as 
Nitrates per 
100 gms. 
soil Average
1 Check (nothing added) 3.15
2 Check 2.73 2.68
3 Check a.16
4 (NH4)2S04 (30 mgs.) 7.58
5 (NH4) 2S04 (30 mgs.) 7.87 7.13
6 (NH4)2S04 (30 mgs.) 5.94
7 (NH4),S 0 4 (30 mgs.) +  CaCO, (210 mgs.) 18.07
8 ■ (NH4)2S04 (30 mgs.) -j- CaC03 (210 mgs.) 20.45 20.15
9 (NH4)2S04 (30 mgs.) -j- CaC03 (210 mgs.) , 21.93
10 Soilvita (5 cc.) 2.92 /
11 Soilvita (5 cc.) 4.10 3.31
12 Soilvita (5 cc.) 2.92
13 Soilvita (5 cc.'). +  (NH4) 2S04 (30 mgs.) 6.62
14 Soilvita (5 cc.) H  (NH4) 2S04 (30 mgs.) 7.58 7.58
15 Soilvita (5 cc.) +  (NH4)2S04 (30 mgs.) 8.54
16 Soilvita (5 cc.) -(- (NH4) 2S04 (30 mgs..)
+  CaCOg (210 mgs.) 17.53
17 Soilvita (5 cc.) +  (NH4)2S04 (30 mgs.)
+  CaCOg (210 mgs.) 18.07 17.89
18 Soilvita (5 cc.) +  (NH4)2S04 (30 mgs.)
-f- CaCOg (210 mgs.) 18.07
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NON-SYMBIQTIC NITEOGEN FIXATION
The non-synibioJe nitrogen-fixing power of Soilvita was 
studied by inowalating three 100 ce. portions of a sterile fiitro- 
gen-free dextrhse solution with 5 cc. of Soilvita and incubating 
the culture for 14 days. Triplicate flasks containing 100 cc. of 
the sterile medium were also inoculated with 5 gms. of Carring­
ton loam, and three other flasks were inoculated with 5 gms. 
of Carrington loam and 5 cc. of Soilvita. This study, therefore, 
aiforded a means of comparing the efficiency of the nitrogen­
fixing organisms in Soilvita with those present in this soil. 
After incubation, total nitrogen determinations were made on 
these cultures, as well as on control cultures which had previous­
ly been prepared. The amount of nitrogen fixed was found by 
subtracting the nitrogen in the control cultures from that in the 
incubated cultures. The results of this study are given in 
Table IY. *  ■
Where Soilvita alone was added to the solutions and incu­
bated for 14 days, only a very small amount of nitrogen, an 
average of 0.32 mgs., was found to be taken from the air. This 
amount, being so small may be considered insignificant. When 
5 gms. of Carrington loam were used for the inoculum, there 
was a fixation of 3.84 mgs. of nitrogen per gram of dextrose. 
Practically the same amount, 3.88 mgs., was fixed in those cul­
tures which had been inoculated with Soilvita and Carrington 
loam. These data, therefore, show that Soilvita contains no 
active non-symbiotic nitrogen-fixing organisms, and conse­
quently its use would not be warranted as a means of increas­
ing the nitrogen fixed non-symbiotically in the soil.
NUMBEES OF MICEOOEGANISMS
The plate method was used for counting the total number of 
soil microorganisms found in Soilvita and in Carrington loam. 
Brown’s egg albumen agar was used for the counts of bacteria
TABLE IV.— NON-SYMBIOTIC NITROGEN FIXING POWER OF SOILVITA 
AND CARRINGTON LOAM IN NITROGEN-FREE DEXTROSE SOLUTION
Lab.
No. Treatment
100 ce. medium -+- 5 cc. Soilvita
100 cc. medium - -  5 cc. Soilvita
100 cc. medium — 5 cc. Soilvita
100 cc. medium -f- 5, cc. Soilvita4"  5 gms. Carrington loam 
100 cc. medium ~f- 5- cc. Soilvita 
-f- 5 gms. Carrington loam 
100 cc. medium 4- 5 cc. Soilvita 
4- 5 gms. Carrington loam 
100 cc. medium -j- 5 gms. Carrington loam
100 cc. medium 4- 5 gms. Carrington loam
100 cc. medium 4~ 5 gms. Carrington loam
Mgs. Nitrogen 
fixed per 
gram Dextrose
0.28
0.28
0.42
4.05
3.67
3.92
3.92 
3.64 
3.97
Average
0.32
3.88
3.84
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TABLE V.— TOTAL NUMBERS OF MICROORGANISMS IN CARRINGTON 
LOAM AND SOILVITA.!
Microorganisms per gram Soi ' or per ce. Soilvita
Lab.
No. Treatment Molds 1 Bacteria • -4 Actinomycetes
1 MCarrington loam - 1 19,000 ' 5,250,000 105,000
2 Soilvita ........  1 2,560,000 1 ______ _
and actinomycetes. Waksman’s synthetic acid medium was 
used for the mold counts. The results are shown in Table V.
Soilvita was found to be free of molds and actinomycetes. 
One cc. contained only half as many bacteria as were present 
in 1 gm. of Carrington loam. The figure given in the table for 
the bacteria in the soil represents the number of organisms 
present in 1 gm. of soil containing 16.0 percent moisture. Soil­
vita is claimed to be a bacterial preparation for the inoculation 
of crops, and it would be expected to be very high in bacteria. 
One ec., however, contained only 2,560,000 bacteria, which must 
be considered very low for such a product. The low count may 
be due to the anaerobic conditions under which the organisms 
must live, which would lead to a killing off of the desirable 
aerobic forms.
RESULTS OF THE BACTERIOLOGICAL STUDIES
The data which have been presented in the ammonification, 
nitrification and nitrogen fixation studies lead to the following 
conclusions;
1. Soilvita does not contain any large numbers of efficient 
ammonifying, nitrifying and nitrogen-fixing organisms and has 
no effect on the ammonifying, nitrifying or nitrogen-fixing 
power of Carrington loam.
2. No evidence is 'secured of a biological basis of value for 
the preparation.
GREENHOUSE STUDIES
An extensive greenhouse experiment was planned to test the 
value of Soilvita on corn, wheat, oats, barley, soybeans, peas, 
potatoes, tomato plahts, geranium plants and radishes. In 
this work the directions for applying Soilvita were very care­
fully followed.
Carrington loam, one of the more extensively developed up­
land soils in north-central Iowa, was used. It was secured from 
the Agronomy farm of the Iowa Agricultural Experiment Sta­
tion and was in excellent physical condition. It was thoroly 
mixed and sieved thru a quarter-inch mesh wire screen.
Thirty-nine 4-gallon and 37 1-gallon glazed earthenware pots 
were filled with the screened soil. Accurate records were kept 
of the weight of the pots and also the weight of the soil in each
10
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pot. Eight pots were used for the testing of each crop, except 
in the case of the barley and the geraniums. Only three pots 
were used as checks for the barley, and two pots were used as 
checks for the geraniums and three pots for the treated ger­
aniums. In all other cases four pots were used as checks, and 
likewise four pots were treated with Soilvita.
The method of treating the various seeds and plants was as 
follows:
The corn, wheat, oats and barley seeds were simply sprinkled 
with Soilvita and planted immediately.
The Canada field pea and soybean seeds were soaked in the 
Soilvita for 60 minutes and then planted.
Two large seed potatoes were quartered and the pieces di­
vided in such a way that one piece was used for the check and 
the other piece from the same end was used for treatment with 
Soilvita. Four of the pieces were sprinkled with Soilvita and 
then planted.
The radish seeds were soaked in the Soilvita for 6 hours, 
after which they were planted.
Young tomato plants about 8 inches high were transplanted 
into the one-gallon jars. The soil was slightly loosened from 
around the roots of 4 of the plants and the roots sprinkled 
freely with Soilvita.
Well-rooted geranium cuttings were removed from the propa­
gation bed and planted in one-gallon jars. The roots on three 
of these cuttings were thororly sprinkled with Soilvita.
The soils in the pots were maintained at optimum moisture 
thruout the experiment by additions of distilled water. Care 
was also exercised to avoid any possible contamination of 
the check soils from the treated soils. The corn plants were 
thinned to seven and finally to three in each pot. The wheat, 
oats and barley plants were thinned to seven per pot. Twenty- 
one plants were left in each soybean pot, while the pea and 
radish plants were thinned to 10 per pot. Only one plant per 
pot was used for the tests on tomatoes, potatoes and geraniums.
The wheat, oats, barley, radishes, potatoes and tomatoes were 
allowed to mature, and records were kept of the yields as well 
as of the weight of the straw and vines. The soybeans and 
peas were harvested at the hay stage. The corn plants were cut 
when they were about 20 inches high and had apparently 
stopped growing.
RESULTS OF THE GREENHOUSE TESTS
The results of the greenhouse experiments with corn, wheat, 
oats and barley are given in Table YI.
The average dry weight of the corn plants from the four un­
treated pots was 13.67 gms.. compared with 12.95 gms. average 
yield of the four pots treated with Soilvita. It is evident from
11
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TABLE V i.— 'THE EFFECT OF SOILVITA ON YIELD OF CORN, WHEAT, OATS AND BARLEY IN POT EXPERIMENTS.
Corn Wheat Oats Barley
Dry
Weight
1 Plants Grain Straw Total Grain Straw Total Grain Straw Total
Pot.
No. Treatment gms. gms. gms. gms. gms. gms. gms. gms. gms. gms.
1 ■ Check 15.7 9.94 14.56 24.50 9.88 14.12 24.00 3.10 10.30 13.50
2 Checlc .14.2 5.35* 14.65 20.00 9.08 15.92 25.00 2.92 13.08 16.00
3 Check 13.4 7.98 14.52 22.50 6.36 13.64 20.00 0.42f 14.08 ■ 14.50
4 , Check 11.4 5.80 14.70 20.50 9.03 14.47 23.50
Average 13.67 7.27 14.61 21.88 8.59 14.54 23.13 2.15 12.52 14.67
5 10.7 3.82 14.18 18.00 9.48 18.02 27.50 2.54 14.96 17.50
6 13.0 5.40 15.10 20.50 7.38 17.12 24.50 4.85 14.65 19.50
7 14.5 4.09* 12.91 17.00 7.46 15.54 23.00 4.77 16.23 21.00
8 13.6 4.87* 11.13 16.00 9.29 16.21 25.50 2.54 14.46 17.00
1 Average 
■
12.95 4.54 13.34 17.88 8.40 16.72 25.12 3.68 15.08 18.76
* Six heads in these pots were destroyed, 
f  Barley heads in this pot very,poor.
TABLE V I I — THE EFFECT OF SOILVITA ON YIELD OF POTATOES, TOMATOES, RADISHES, SOYBEAN HAY AND FIELD PEA HAY
IN GREENHOUSE EXPERIMENTS.
Pot.
No.
|
Treat­
ment
Potatoes Tomatoes Radishes Soybeans Peas
Dry
weight
hay
Ño.
tub-
-ers
Weight
tub­
ers
Dry weight
No.
ripe
Toma­
toes
Weight
ripe
Toma­
toes
Dry weight Number Weight
Dry
weight
hayTops Roots
Tops
and
Roots Vines Roots
Vines
and
Roots
Sal­
able
Non- 
S ál­
able
Sal­
able
Non- 
S ál­
able Total
gms. gms. gms. gms. gms. gms. gms. gms. gms. gms. gms. gms. gms.
1 Check 2 60 2.38 .65 3.03 1 60.7 29.5 4.0 33.5 5 5 52 23 75 46.0 16.0
2 3 97 3.15 1.45 4.60 3 193.9 37.5 8.0 45.5 5 5 31 28 59 46.0 14.4
3 2 87 . 1.76 .58 2.34 2 138.0 32.0 3.0 35.0 6 4 38 13 51 42.0 13.7
4 1 Check . 2 64 1.68 .46 2.14 1 72.0 24.0 3.5 27.5 7 3 61 4 65 £0.0 15.7
Average 2.25 77. 2.24 .78 3.02 1.75 116.1 31.0 4.62 35.62 5.75 4.25 45.5 17.0 62.5 43.5 14.95
5 ' 1 90 2.66 .78 3.44 2 112.0 22.5 2.5 25.0 7 3 86 31 117 47.0 17.9
6 2 50 1.78 .68 2.46 1 50.0 20.0 2.5 22.5 8 2 64 2 66 46.0 16.5
7 i 1 57 3.90 .60 4.50 1 54.2 42.0 5.5 47.5 7 3 54 3 57 45.0 20.2
8 ' Soilvita 1 26 1.74 1.00 2.74 2 114.0 28.5 4.0 32.5 4 6 46 15 61 „ 32.0 14.2
Average 1.25 55.75 2.52 .76 3.28 1.50 82.5 28.25 3.62 31.87 6.5 3.5 62.5  
__ !
12.76
1
75.25 42.5 17.20
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Fig. 1. The effect of Soilvita on soybeans.
these figures that Soilvita did not increase the growth of corn 
in this experiment.
From the data showing the results of the test on wheat, it 
must be concluded that Soilvita had no beneficial influence on 
the growth and yield of wheat. The crop on two of the four 
treated pots was damaged and some heads were lost but the 
wheat on one of the check pots was damaged also to the same 
extent. The yields on two of the check pots were very much 
higher than the average of the treated pots. The average yield 
of straw on the two treated pots on which the crop was not in­
jured was about the same as the average results from the four 
check pots.
Altho there was a tendency for Soilvita to increase slightly 
the yield of oat straw, it had no effect on the yield of oat grain 
in this test. The average yield on the four check pots was 8.59 
gms. while the average yield on the four treated pots was 8.40 
gms.
In the case of barley there is some evidence that Soilvita in­
creased both the yield of grain and straw over that on the 
checks. However, two of the untreated pots produced more 
barley grain than two of the Heated pots. This fact suggests
Fig. 2. The effect of Soilvita on the growth of wheat.
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Fig. 3. The effect of Soilvita on the growth of oats.
the need of additional tests on barley before definite conclu­
sions can be drawn.
The data which have been obtained in the experiments with 
potatoes, tomatoes, radishes, soybeans and peas are given in 
Table VII:
Soilvita semed to have no beneficial effect on the yield of 
potatoes and in fact even appeared to be somewhat injurious. 
The plants in three of the check pots produced two tubers and 
the plant in the other check pot had three potatoes. In one of 
the treated pots two tubers were produced, while in all the 
other treated pots only one marketable potato was produced. 
There was very little difference between the dry weights of the 
tops and roots of the plants in the check soils and those in the
Fig. 4. The effect of Soilvita on the growth of Canada field peas.
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Fig. 5. The effect of Soilvita on barley.
soils which had been treated with Soilvita. The average yield 
of tops was slightly higher for the treated than for the untreat­
ed plants. It is apparent that Soilvita had no vaine on the yield 
of potatoes in this experiment.
The green tomatoes were allowed to ripen on the vines, and 
only the data for the ripe tomatoes are given in the table. As 
in the case of the potatoes, a larger yield of ripe tomatoes was 
obtained on the untreated soils than on those treated with Soil-
Fig. 6. The effect of Soilvita on tomatoes.
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vita. The average yield of fruit on the check pots was 116.1 gms. 
compared.with 82.5 gms. on the treated pots. A larger average 
yield of both vines and roots was obtained on the check pots 
than on the treated pots.
Soilvita apparently had some effect on increasing the yield 
of salable radishes. However, one of the treated pots gave a 
higher yield of radishes than the others and this increased the 
average for the four treated pots very materially. The results 
on two of the treated pots were not as good as those secured on 
two of the check pots. Further experiments would be desir­
able to demonstrate more fully the value of Soilvita on the 
yield of radishes.
The data giving the dry weight of soybean hay show defin-
Fig. 8. The effect of Soilvita on oats.
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Fig. 9. The effect of Soilvita on wheat.
itely that Soilvita did not have any effect on the growth of this 
crop. A study was also made of the number of nodules present 
on the roots of the treated and untreated soybean plants. No 
differences could be noted in favor of the Soilvita treatment. 
Fully as many nodules were present on the check plants as on 
the treated plants.
On two of the Soilvita treated soils on which peas were grown 
higher yields of pea hay were secured than on any one of the 
check soils. In one case the yield was exceptionally high. 
However the average yield on three of the check pots was near­
ly as high as the average on the three lowest yielding treated 
pots. The difference in favor of the Soilvita treatment is too 
small to be considered significant. The plates show the results 
secured on the various crops.
Fig. 10. The effect of Soilvita on geraniums.
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CONCLUSIONS FROM THE GREENHOUSE STUDIES
These greenhouse tests lead to the following conclusions:
1. Soilvita failed to show any beneficial effect on the growth 
of corn and soybeans, or upon the yield of wheat, oats, pota­
toes and tomatoes.
2. There was some evidence of a slight beneficial influence 
from the use of the culture upon the yield of barley, radishes 
and pea hay but not enough to justify conclusions favorable to 
Soilvita without further tests.
ROOT DEVELOPMENT STUDIES WITH SOILVITA
Another greenhouse experiment was planned to study the 
effect of Soilvita on the root development of corn, wheai and 
oats. Large Petri dishes, 9 inches in diameter and 2 ^  inches 
in depth, were filled to within %  inch of the top with fresh 
Carrington loam. Two of these dishes were planted with corn, 
two with wheat and two with oats. These served as checks and 
were not treated. Two dishes were planted with corn which 
had been sprinkled with Soilvita, two were planted with treat­
ed wheat and two with treated oats.
In an additional test a comparison was made of the effects 
of a freshly prepared manure extract, a complete nutrient solu­
tion and Soilvita on the root development of corn. The manure 
extract was made by shaking well-rotted manure with water 
and allowing it to stand over night. Some of the liquid was 
then drawn off and sprinkled on the corn in exactly the same 
way that the Soilvita was used and the corn planted in dupli­
cate dishes. A nutrient solution, containing all of . the essential 
elements for plant growth, was also sprinkled on some corn 
which was planted as in the other cases.
In all the tests the corn plants were thinned to 24 per dish,
Fig. 11. The effect of Soilvita on potatoes.
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Fig. 12. The effect of Soilvita, manure extract arid nutrient solution on,the growth 
of corn?. •
while the wheat and oats, plants were thinned to 40 per dish. 
•The soil in these tests was maintained at the optimum moisture 
content by additions of distilled water. After one month the 
soil in each dish was carefully removed so as\not to destroy any 
of the small fibrous roots, The roots were thoroly washed and 
in the case of the wheat and oats were allowed to 'dry. Weights 
were taken of the tops and roots. Photographs were made of 
the corn plants, after which they were dried and the weights 
of the tops and roots secured. The data obtained in these root 
development studies are found in Table VIII.
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Fig. 13. The effect of Soilvita on root development of corn.
Fig. 14. The effect of manure extract on root development of corn.
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Fig. 15. The effect of a nutrient solution on root development of corn.
The average weight of the roots of the corn plants was some­
what higher for the check plants than for the Soilvita treated 
plants. With the dry weight of tops the reverse was true, a 
slightly larger average being noted for the Soilvita treated 
plants than for the check plants. The average weight of the 
tops and roots was almost identical for the treated and un­
treated plants. These data show that Soilvita did not have 
any effect on the root development of corn in this test.
The corn treated with manure extract did not show any in­
creased development of roots or tops over the check plants. lit 
fact the average; yield of tops and roots was smaller when the 
manure extract was used. The differences, however, were not 
significant.
The data presented for the nutrient solution treatment show 
a very decided beneficial influence on the yield of tojfs and 
roots of the corn plants. The difference between the- average 
yield of tops and roots of the plants treated with the nutrient 
solution and the check plants was 2.81 gms.
The data given in the table showing the results on wheat in­
dicate that Soilvita did not have any effect on the dry weight 
of either the tops or roots of this plant. The same statement 
will apply in the case of the oats.
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TABLE IX.— SOILVITA TESTS ON CORN ON THE CARRINGTON LOAM, 
AGRONOMY FARM.
Hills Stalks
Missing
hills
Barren 
stalks '
Stalks 
per 
. hill
Yield per 
acre
bushels ,
Untreated 32 72 0 5 2.25 42.3Soilvita 32 69 2 3 2.09 41.9
FIELD STUDIES
To determine the effect of Soilvita on the yield of corn in the' 
field, a test was carried out on the Carrington loam on thè 
Agronomy Farm of the Iowa Agricultural Experiment Station 
in 1927. The corn was treated with Soilvita in the prescribed 
manner and planted in a strip across the 600 : and 700 ranges. 
Untreated corn was planted alongside across; the same rangés.
Thè data secured in this test 'are givenin Table IX. ‘
It is apparent that the treatment had no effect on the yield of 
corn on this soil..
Similar tests on com were'carried out in the same year on the 
Carrington loam on the Waverly Field in Bremer County, on 
the Tama silt loam on the Grundy Center Field in Grundy 
County and on the Bennett Field in Story County. The re­
sults appear in Table X.
Again there was no apparent effect of the Soilvita on the 
yield of corn on these experiment plots.
In 1928 additional field tests were run on corn and soybeans 
on the Agronomy Farm and on an adjacent area. . With the 
corn, one of the untreated plots outyielded the treated while on 
a second treated plot there was a small increase. The results 
are clearly negative as far as any value for the Soilvita is con­
cerned. With the soybeans the treated and untreated plots 
gave almost identical yields showing no effect from the material.
TABLE X.— SOILVITA TESTS ON CORN.
Field -■
Soil
tyoe Treatment
Yield corn 
per acre 
> bushels *
Waverly Carrington
Loam Untreated 33.4
Soilvita 31.2
Grundy Center Tarita Silt
Loam Untreated 67.7
Soilvita ' -67.1
Bennett Carrington if
Loam Untreated 44.1
Soilvita 44.1
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